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Thermal activation of charcoal produced from pigeon pea stalk
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The crop residues can be used for preparation of low cost activated charcoal. Pigeon stalk was converted in charcoal using 
slow pyrolysis in two different type of charring systems, namely vertical reactor bio-char unit and closed charring kiln. 

Iodine value was taken as indicator of adsorbent ability of charcoal. The iodine values charcoal produced were of the order of 
200±10 mg/g. This level of iodine value is relatively low in comparison to iodine value of commercial laboratory grade activated 
carbon (1140±10 mg/g). The iodine values of raw char obtained from vertical cylinder bio-char unit were ranged from 200 to 
320 mg/g; the higher value being for lower pyrolysis temperature when the pyrolysis temperature varied from 250 to 450°C. 
Thermal activation of charcoal was conducted at 630°C for different durations in muffle furnace. It was found that the duration 
of half hour is better than higher durations. The iodine value could be enhanced until 650 mg/g by half hour thermal treatment 
for the charcoal produced at 250°C. The iodine value of the char produced in closed charring kiln was 200 mg/g which could 
also be improved by thermal activation process till 600. Thus, the iodine values of 625±25 mg/g are obtainable for pigeon pea 
based char after thermal processing of raw charcoal. In reference to the iodine value of raw charcoal, the iodine value could be 
improved until 2-3 times. In comparison with commercial activated carbon this iodine value is about 45%.

In other experiment, we produced the charcoal from wood using downdraft gasifier. The activation of wood based charcoal 
obtained through gasification was achieved till iodine value level of 900 mg/m. This level was nearly 80% of the activation level 
of commercial activated carbon. Thus, the activation of gasification generated wood charcoal was better than the activation of 
pyrolysis generated crop residue charcoal. It was due to two reasons viz., the char obtained from gasifier was generated at higher 
temperatures; the wood contains relatively lower volatiles, moisture and ash content than the experimented crop residues.
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